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INTRODUCTION 


From August 26 to September 12, 1928, a brief examination of an 
area of peat known as the ‘Open Land” was made in Carteret County, 
North Carolina, in cooperation with the State College of Agriculture. 
The aim was to determine the origin, structure, and age as well as the 
peculiar peat problems presented by this type of coastal swamp, also 
to study intensively the relation of its distinctive vegetation to certain 
habitat factors, and the effects of the removal of excess water by 
drainage. 

The “Open Land” comprises approximately 50,000 acres and is 
located about 12 miles northeast from Beaufort. The surface of the 
peat area has a moderately convex form, characteristic of certain peat 
deposits in maritime regions. The area is the highest land, lying from 
6 to 11 feet above sea level, and is almost without stream erosion or 
relief of any sort except low marginal sandy ridges. It is situated in 
the central part of a peninsula which is bounded by Back Sound, Core 
Sound, Pamlico Sound, Neuse River, Adams Creek and the Inland 
Canal. 


HisToryY 
Carteret County has been an important gateway to the mainland 
(4).2_ Explorers and settlers came there at an early date in the history 


1 Received November 12, 1928. 
2 See list of literature cited, at end of paper. 
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of North Carolina, but the material development of the “(Open Land”’ 
did not take place until recently. In 1916 a company was formed, 
known as the Virginia*Carolina Farms Company, which took over a 
large section of the peninsula. The primary purpose was the develop- 
ment of the property for colonization purposes. Because of war con- 
ditions the title to the land came into the hands of the East Coast 
Land Company, and subsequently as a gift into the hands of the 
University of Chicago. Extensive drainage operations were begun in 
1917, and canals and lateral ditches were dug, designed to carry in 
24 hours a depth of three-quarter inches of water from the acreage 
assigned to them. No attempt was made to provide for the control 
of the water table or to meet the specific requirements for water of 
different crops and peat soil conditions. Three sub-districts were 
established, each with a separate outlet to sea level. A map giving an 
outline of the system of ditches and the boundary of the “Open Land”’ 
is shown in figure 4. 

In 1923 a drainage district was organized, comprising 4575 acres of 
the “Open Land” area. Agricultural operations began about that 
time. Several well-constructed houses, barns, and roads were built, 
and experimental plots and test wells were established. Flooding, 
drought, fires, and other unfavorable field conditions defeated the 
efforts of the settlers, and in 1926 the district, reported to represent 
an investment of $700,000, was abandoned. Today the area is visited 
only by hunters. The buildings (Fig. 1) are unoccupied and falling 
into decay. They could serve for laboratory purposes, if permission 
were obtained to use them in peat investigations by different workers 
and from different angles at various seasons during the year. 


SuRFACE VEGETATION 


The area represents a striking example of the Coastal Plain ever- 
green shrub-bog. The present consocies of the bog proper is domi- 
nated by Cyrilla racemiflora. The subdominants are Zenobia cassini- 
folia, Pieris nitida, Chamaedaphne calyculata, Smilax laurifolia, Tamala 
pubescens. Minor elements which may here and there attain sub- 





Fig. 1.—General view of ‘‘Open Land’’ peat area showing ‘“‘Buck Head Lodge’’ and 
adjoining buildings, now abandoned. Photographed by B. W. Wells, September 10, 
1928. 

Fig. 2.—Succession of Solidago fistulosa (light middle distance), initiated by fire; 
break in tree-line at right shows where fire came through. Photographed by B. W. 
Wells, September 10, 1928. 

Fig. 3.—Regeneration of Pinus serotina in ‘“‘bay’’ shrubs near ditches. Photographed 
by B. W. Wells, September 10, 1928. 
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dominance are Anchistea virginica, Aronia arbutifolia, Ilex lucida, Gor- 
donia lasianthus, Kalmia angustifolia, Magnolia virginica, Pinus sero- 
tina. Such a shrub-bog is known locally as a “pocosin,” or “bay.” (6). 

The Cyrilla, which elsewhere may grow to 15 feet in height, is, . 
together with the other shrubs, here only 1.5 to 4 feet tall. Fire, 
which sweeps the area every 2 to 5 years, keeps the shrub cover low. 
Pinus serotina, the only tree on the area, has been almost completely 
removed by fire from the central body of the bog, giving the locality 
its distinctive open aspect. 

Locally where, because of high wind or other causes, the fire has been 
intense and has eliminated or weakened the shrubs, an evanescent 
herbaceous consocies will initiate the new sere‘or subsere. The chief 
dominants involved are Solidago fistulosa, Erechtites hieracifolia, 
Arundinaria macrosperma, Andropogon capillipes (A. virginicus on 
drained areas), and Amphicarpon amphicarpon (Fig. 2). In this con- 
nection it is of interest to note that Campulosus aromaticus, the grass- 
sedge bog dominant of mineral soil (7), is entirely absent; there ap- 
pears to be no tendency, no matter how frequent the fire, toward the 
establishment on the peat soils of the relatively permanent grass-sedge 
bog associes with its host of species bearing showy flowers. 

The drainage factor in a period of five years has not brought about 
any change in the shrub complex; the perfectly drained zone imme- 
diately next the ditches shows no response. _The question of how much 
this is due to competition and how much to a possible lag effect of 
certain bog soil conditions must remain for further study. 

The vegetation of the environing transition areas, where drainage 
conditions are improved and the peat is thinner or entirely absent, is 
characteristically dominated by Jlex glabra with much Pinus serotina 
of fair size. Arundinaria is also prominent in certain places along the 
borders. The pocosin pine mentioned constitutes the encircling forest, 
extending around the area with but one break on the east side. 

Concerning the life form of the shrub-bog plants attention should be 
directed to the fact that the leaves of the shrubs are without exception 
some slight variant of the simple ovate or elliptic type of foliar organ 
and uniformly possess a leathery texture, suggesting xeric structure. 
The necessary tests, however, have not been made to prove them bog 
xerophytes. 

The old field succession in the drained area is the familiar Coastal 
Plain Syntherisma-Eupatorium (capillifolium), Andropogon (virginicus, 
capillipes) sequence. Solidago fistulosa may be prominent also in the 
middle stage. On an area which was tile-drained Hupatorium capilli- 
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Fig. 4.—Map showing location of the ‘“‘Open Land’’ peat area in Carteret County, 
No: th Carolina, and its present system of drainage ditches. From field data of the 
autuor, prepared by the Division of Agricultural engineering, U. 8. Department of 


Agriculture. 
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folium was found in complete dominance, while the adjoining area, 
drained only by ditches, showed Solidago fistulosa as the dominant. 


PROFILE FEATURES 


The examination of peat profiles was made according to a method 
fully described in earlier publications (1). The American peat-sound- 
ing instrument was used and a number of characteristics were noted 
on the exposed cross-sections of pits and ditches, such as composition 
of peat material, color, odor, texture, structure, inclusions, degree of 
decomposition, moisture content, distribution of roots, thickness of 
peat layers, and nature of mineral subsoil. It would be out of place 
to discuss these here in more detail. In the preliminary field work 
much that is important may have escaped attention, nevertheless the 
more outstanding facts of the stratigraphy and age of the ‘“Open Land”’ 
peat area can be summarized as follows: 

The profile series over the entire area appear to be essentially the 
same. A cross section about 1} miles east of the main office building 
(Buck Head Lodge) may be taken as typical of the Beaufort type of 
peat land: 


Section oF “Open LanpD” Peat TakEN 1} Mites East or Buck 
Heap Lopge. 


(1) 0-4” thin superficial layer of dry, gray, leafy litter from heath-shrubs 
and ferns, on 
3-14” black charred, dry, loose, granular, hard organic material with 
woody fragments from heath-shrubs burned over about 3 years ago, on 
13-4” reddish brown to dark brown, largely decomposed woody debris, 
moist, granular, mellow, frequently lumpy at lower level, embedded in a 
dense network of rootlets, grading into 
4-11” reddish brown, largely decomposed, moist lumpy to cloddy heath- 
shrub peat, with well-preserved, living woody roots and underground 
stems of heath-shrubs. 
11-18”" same with an open network of fine roots and rootlets from 
surface vegetation; grading sharply into 
(2) 18-28” black, sticky, wet, rather compact and impermeable, amorphous 
sedimentary peat; without roots or fibrous components, occasionally 
woody fragments are present and tap roots of pocosin pine (P. serotina) 
growing at the surface. 
28-29" black, sticky, sedimentary peat with an admixture of gray gritty 
sand which increases in thickness in an eastward direction; rests on 
(3) 29-33” logs, roots, and stumps in situ of white cedar (Chamaecyparis 
thyoides), embedded in a yellowish brown, finely fragmented to granular 
woody peat, partly decomposed; portions of it chaffy when dry, free 
from sand or silt, moist, rather compact. 
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33-38”’ same with an admixture of fibrous material from roots of herba- 
ceous plants; increasingly sandy at lower level. 

38-45”" yellow-brown, finely divided organic debris with large amounts 
of fine sand; contains roots and rootlets. 

(4) 45-48” gray fine sand with small amounts of organic debris, somewhat 
mottled and cross-bedded; varying in thickness and sharply demarked 
from 

48” gray to bluish gray, compact sand. There is a layer of sea shells 
about 3 to 4 feet below the bluish-gray sand (i.e. 8 feet below the surface). 
The shell bed consists nearly entirely of species living at the present time. 
It is obviously a littoral marine formation. 


STRATIGRAPHIC ANALYSIS AND AGE 


The sequence of peat layers, as shown in the stratigraphic section 
above, affords a basis for inferring the physical conditions which pre- 
vailed during the origin and formation of the “Open Land” peat area. 

(A) The plain on which the area of peat was formed is the lowest 
well defined member of a series of coastal terrace plains that front the 
Atlantic Ocean from Maryland and Virginia to Florida. The terraces 
are believed to represent sea floors exposed by diastrophic movements 
of the coastal region dating from late Pliocene time to the present (3). 
The highest terraces, being older and farther inland, were the first to 
emerge, while the lower, which are younger and nearer to the ocean, 
emerged relatively recently. Stephenson in his account of the coastal 
plain of North Carolina (3) has given the name Pamlico to the youngest 
of these terraces, and Matson and Sanford in discussing the Pleisto- 
cene of Florida (5) regard the lowermost terrace, on which the Ever- 
glades are located, as a portion of the Pensacola terrace. Both are 
emerged sea-bottoms floored with a bed of sea shells. 

During the period of elevation of the shell layer (an off-shore de- 
posit) the coarse sand material of shore currents was laid down on it. 
The upward movement, it is clear, continued until this sand stratum 
was elevated above sea level. The sharpness of the transition from 
the coarse sand to the thin layer of bluish clay-like fine sand, deposited 
unconformably, suggests that after the coarse sand was laid down the 
locality was still close enough to the sea for tidal inflow, and subject to 
the influence of silt-laden fresh and brackish waters. It is believed 
that later a beach ridge or low sand dunes, built up by wind activity, 
marked the temporary position of the shore during the emergence of 
the sea-bottom. Back of it lay a lagoon, upon which wind-blown 
sand gradually accumulated. The organic remnants of a marsh 
vegetation occurring thereon are still present, but not in the form of 
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any well-marked layer of matted fibrous sedge or reed peat. The 
ancient marsh was overflowed from time to time by turbid sheets of 
water, causing the water to deposit its excess of silt and leaving partly 
decomposed branches, bark, and roots embedded in a yellowish brown 
fine sand. 

(B) Soon after the depression of the sea, or the uplift of the land, 
shrubs and trees attained dominance early in the history of the for- 
mation of the “Open Land.”’ Typical profile sections show practically 
a pure stand of Chamaecyparis thyoides as the one dominant. The 
brown layer of peat, derived from the white cedar swamp, is little else 
than a tangled mass of roots, partially decayed stumps, and fallen 
logs in a good state of preservation. Less resistant plant remains 
falling to the ground decayed to a larger degree, but the accumulation 
was faster than decomposition; the permanent wetness of the peat 
material, induced by its high water-holding capacity and by poor 
drainage conditions, excluded air and the organisms which cause the 
final disappearance of all organic matter. How many years elapsed 
during this time interval can not be stated with certainty. The 
thickness of the woody layer of peat, when more or less saturated with 
water, varies between 1} and 2 feet, but estimates based upon the 
rate of accumulation of various kinds of plant remains would not be 
very reliable. 

(C) The woody material from the restricted white cedar swamp con- 
tinued to accumulate until the process was interrupted by a renewed 
sinking of the land. Once more the sea rose, probably owing to the 
return of cool waters from melting ice sheets in the north. The land 
came to rest at an altitude several feet below its present level. As a 
result of the subsidence the area of white cedar swamp became exposed 
at first to inundation by flood waters containing gritty sand and silt. 
The presence of ripple-marks in the corresponding level of the marginal 
sand ridges, exposed along the northern highway, would indicate that 
shallow water conditions existed at first. This was followed by a 
prolonged period of high water. A high sand barrier-reef or dunes, 
whose crest must still have been considerably above sea level at that 
time, probably marked the position of the shore during this stage of 
coastal subsidence. The partial submergence undoubtedly not only 
choked the lower courses of the streams and creeks with their forests 
of cypress and gum, but extended the river swamps and the quiet 
water of ponds considerably inland. 

The composition of the plant community of deep and shallow sur- 
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face waters must have been similar to that of aquatic habitats of 
today. Submersed forms and plants with floating leaves were promi- 
nent, among them Potamogeton, Castalia, Nymphaea, Myriophyllum, 
Philotria, Lemna, and others. This was the period during which the 
jet-black to bluish-black, amorphous, mud-like layer of sedimentary 
peat accumulated. The botanical composition of the constituent 
vegetation has now almost completely disappeared. In texture and 
color the layer is quite uniform where tested, except for the partially 
decayed tap-roots found here and there derived from a later growth 
of pocosin pines. The character of the recognizable plant remains 
gives evidence also that the deposition occurred in fresh water and 
was uniform over a considerable period of time during which the 
coastal region remained essentially stable. 

A further point, of more practical bearing, should be added here. 
The finely divided, largely decomposed sedimentary organic debris 
shrinks under conditions of drainage, and consequently becomes com- 
pacted and relatively impermeable to the subsequent passage of water, 
air, or salts. Roots of plants pass through it with difficulty. Below 
this layer the peat materials are wet; above it the precipitation water 
is stagnant and the surface soil is saturated. Periods of drought, on 
the other hand, bring a complete reversal of conditions, characterized 
by long periods of low soil-water content in the surface layer, and fires 
as a major factor in the destruction of crops and cultivated peat soil. 

It is interesting to note that both in stratigraphic position and physi- 
cal characteristics this middle layer of macerated, sedimentary peat 
is closely paralleled by and strictly comparable with that in the Ever- 
glades at Okeelanta, Florida, outlined in a table to show the geologic 
time range of peat deposits in the United States and Europe (2). 

(D) The next event appears to have been a renewed emergence 
(differential uplift?) of the land, at least of small amount, which prob- 
ably proceeded from south to north, and culminated perhaps only a 
few thousand years ago. As the surplus of the surface waters of inland 
ponds drained away, shrubs such as Cyrilla quickly assumed complete 
dominance in the wetter habitat, later sharing it with typical heaths 
and bay shrubs. This community of evergreen, broad-leafed plants 
occupied the area and accumulated peat to the present level. In wet 
places cushions of sphagnum mosses accompanied the shrubs, but at 
no time were they present in sufficient abundance to form a layer of 
moss peat. The fact should be pointed out also that formerly Pinus 
serotina was not prominent in the “Open Land,” for no reproduction 
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of pines takes place of itself under wet conditions, while the shrubs 
predominate in dense stands. With the introduction of drainage the 
pocosin pine is establishing itself to a marked degree (Fig. 3), but fires 
are reducing its dominance. The size of the hummocks of charred 
peat in the extensive, fire-swept area shows that about 10 to 16 inches 
of the top layer of heath-shrub peat has been burned off. 


CONCLUSIONS 


The most striking results brought out by the study of the present 
surface vegetation and the stratigraphic features are the natural his- 
tory of the origin and formation of the “Open Land” peat area. The 
characteristics observed in the type profile section are briefly described 
and important relationships are pointed out between the middle layer 
of sedimentary peat and its effects upon surface vegetation, drainage, 
fire, and cultural operations. 

It is hoped that future work will make considerable progress along 
lines of (1) intensive ecological vegetation studies (in coéperation with 
the State College of Agriculture), (2) differentiation of profile units 
and series of profile analyses to furnish data regarding the physical 
properties and chemical composition of the different layers of peat, 
their microbiological population, the alteration and changes in peat 
layers related to vegetation, drainage, fire, and cultivation, (3) records 
of consequent shrinkage and fluctuations of the water supply (in 
coéperation with the U. S. Bureau of Public Roads, Division of Agri- 
cultural Engineering). It is contemplated to run lines of level, con- 
nected to sea-datum. They will include areas of brackish marsh, 
heath shrub, natural reforestation and abandoned, cultivated peatland. 
Permanent plots will be established in drained and undrained sections 
for periodical observations to be made in the spring and fall by a party 
of investigators using the main office building as headquarters. 

Information of that character has not been available for earlier 
observers and is of far-reaching importance in peat investigations as 
well as an aid to a broad and impartial judgment on questions of im- 
proving the utilization and management of peat areas in North Caro- 
lina. The results of such studies are not wholly limited to this state, 
however, but are intended to serve to clarify the fundamental peat 
problem presented for comparison by other states of the Atlantic 
Coastal Plain. 
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BOTANY .—Additional Costa Rican mosses.! By Epwin B. BARTRaM, 
Bushkill, Pennsylvania. (Communicated by Wuuiam R. 
Maxon.) 


Since the studies on Mr. Standley’s Coste Rican mosses were com- 
pleted,? additional collections from Costa Rica have come in, princi- 
pally from Prof. Manuel Valerio, of San José, which not only supple- 
ment Mr. Standley’s excellent series in many interesting and important 
particulars but also add a number of new species to the apparently 
inexhaustible moss flora of this country. There seems to be scarcely 
any limit to the opportunities for constructive bryological effort in 
Costa Rica, and the success which has attended Professor Valerio’s 
activities can hardly fail to serve as a stimulus to any one with an 
inclination in this direction, who now and then has a chance to explore 
the more inaccessible mountain areas. 

In the following enumeration there are 28 species (marked with an 
asterisk) which are not represented in Mr. Standley’s collections. 
Among these the following seem to be unrecorded from Central Amer- 
ica: Anoectangium condensatum, Chorisodontium speciosum, Syrrhopo- 
don Gaudichaudii, Pseudosymblepharis circinata, Orthodontium pellucens, 
Leskeodon pusillus, Haplohymenium triste, Erythrodontium squarrosum, 
and Ctenidium malacodes. Four species, Dicranum costaricense, Pseu- 
dosymblepharis Bartrami, Leptodontium Valerianum, and Stenodictyon 
sericeum, are described here for the first time, and the remaining 91 
of the total of 123 species listed are additional records which have a 
decided interest from the viewpoint of local distribution. 


1 Received December 1, 1928. 
* Contr. U.S. Nat. Herb. 26: 51-114. Fig. 1-39. Oct. 31, 1928. 
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Specimens of all the collections have been deposited with the United 
States National Museum, excepting those of Mr. Lankester which are 
in the Herbarium of the Field Museum of Natural History, Chicago. 

SPHAGNACEAE 
SPHAGNUM RECURVUM Beauv. 
Pejivalle, Sept. 14, 1927, Valerio 51. 


FISSIDENTACEAE 
FISSIDENS ASPLENIOIDES (Sw.) Hedw. 


Piedra Blanca, Oct. 9, 1927, Valerio 87; El Gallito, Province of Heredia, 
Oct. 28, 1928, Valerio 190, 196. 


FIssIDENS OERSTEDIANUS C. M. 
Tablazo, Jan. 18, 1928, Valerio 131. 


DICRANACEAE 
AONGSTROEMIA JAMAICENSIS C. M. 
Voleén de Barba, June 26, 1926, Valerio 12; Sept. 5, 1926, Valerio 29. 


*MICRODUS BARBENSIS (Ren. & Card.) Broth. 
Tablazo, Oct. 30, 1927, Valerio 92, 94. 


DICRANELLA STANDLEY!I Bartr. 
Volcan de Barba, July 29, 1926, Valerio 20. 


CAMPYLOPUS INTROFLEXUS (Hedw.) Mitt. 


Tablazo, July 27, 1927, Valerio 34, 36, 37; Voledn de Barba, Valerio 6; 
Cerros de Candelaria, Aug. 15, 1926, Valerio 28; El Gallito, Province of 
Heredia, Oct. 28, 1928, Valerio 184. 


CAMPYLOPUS SUBLEUCOGASTER (C. M.) Jaeg. & Sauerb. 
Las Céncavas, Nov. 2, 1927, C. H. Lankester. 


Campy opus Horrmannl (C. M.) Ren. & Card. 
Volecdn de Barba, Valerio 47. 
Campylopus filifolius (Hsch.) Mitt. var. longifolius (Bartr.), comb. nov. 


The Costa Rican collections referred to C. Harrisi and the var. longifolius 
Bartr.* are evidently forms of C. filifolius, as Mr. R. 8. Williams has suggested, 
but they are readily distinguished from the type by the much longer comal 
leaves (up to 15 or 20 mm. long) and by the strongly pitted basal cells. The 
variation is well marked in the material available. In addition to the col- 
lections previously cited the following have since been received: La Hondura, 
June 5, 1926, Valerio 3; La Palma, April 30, 1928, Valerio 149. 


In this variety, as well as in the type form, the leaves are clearly dimor- 
phous. Those of the comal tufts are widely spreading with flexuose points, 


3 Loc. cit. 64. 
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the blade incurved about 1.5 mm. up from the base then channelled above, 
costa long-excurrent, blade gradually narrowed upward and 1 or 2 cells wide 
for some distance below its termination, serrulate on the margin only a short 
way down, alar cells forming large inflated auricles extending to the costa. 
The stem leaves between the comose tufts are appressed and closely sheath- 
ing, abruptly narrowed from a clasping base about 1.5 mm. long toashort 
filiform point about 3 times as long, which is bordered by the narrow blade 
almost to the apex, conspicuously decurrent, alar cells inconspicuous or none. 


CAMPYLOPUS PORPHYREODICTOS (C.M.) Mitt. 
Tablazo, July 27, 1927, Valerio 36a; Tablazo, Aug. 5, 1928, Valerio 156. 


CAMPYLOPUS FALCATULUS Bartr. 
Tablazo, Jan. 18, 1928, Valerio 128. 


PILOPOGON GRACILIS (Hook.) Brid. 


San Ignacio, Aug. 4, 1928, Valerio 165; Tablazo, Oct. 30, 1927, Valerio 
98; El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 181. 


METZLERELLA COSTARICENSIS (C. M.) Broth. 
Voledin de Barba, Valerio 22. 


HoOLOMITRIUM TEREBELLATUM C. M. 


Volcan de Barba, June 6, 1926, Valerio 13; El Gallito, Province of Heredia, 
Dec. 20, 1927, Valerio 114. 


*CHORISODONTIUM SPECIOSUM (Hook. & Wils.) Broth. 


El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 107. 

The plants in this collection are indistinguishable from authentic specimens 
of this species from Ecuador and Bolivia, all of which have the costa indistinct 
above and the upper leaf cells irregularly in two layers. Dicranoloma seta- 
ceum Bartr.‘ shows the same leaf structure, but the stems are shorter and more 
densely foliate and the leaves are strongly falcate-secund, with flexuose 
points. If not a form of C. speciosum, it is evidently very closely related and 
should take the name of Chorisodontium setaceum (Bartr.), comb. nov. 


DIcRANUM FRIGIDUM C. M. 
Voleain de Barba, Aug. 14, 1927, Valerio 119, 120. 


Dicranum costaricense Bartr., sp. nov. Fig. 1, A-K. 


Dioicous. Male plants (?) numerous, up to 1.5 cm. high, simple or 
branched, attached to tomentum or older leaves; flowers terminal; perigonal 
leaves from a clasping base gradually narrowed to a stout serrulate point, 
the costa short-excurrent; antheridia abortive or supra-mature, only a few 
shrunken fragments observed. Stems robust, up to 10 cm. high, densely and 
more or less interruptedly foliate to the base, tomentose throughout, in loose 


* Loc. cit. 70. 
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deep tufts, yellowish green at the tips, fulvous brown below; leaves flexuose- 
spreading all around or rather appressed between the comose tufts, up to 10 
or 12 mm. long, ovate-lanceolate, gradually narrowed to a long grooved point, 
the margin and costa remotely dentate about one-fourth of the way down; 
costa short-excurrent, indistinct in the lower half, about one-third the width 
of the leaf just above the alar cells, lightly ribbed on the back, in cross-section 
about the middle showing a median row of 6 or 7 guide cells with stereid 
bands above and below, the dorsal band much wider than the ventral with 
the outer cells differentiated; basal leaf cells rectangular with strongly pitted 
lateral walls, 3 or 4 rows on the margins very narrow but hardly forming a 
distinct border; alar cells conspicuous, forming an inflated, reddish brown 
group extending to the costa, the median and upper cells obliquely rhomboidal 
with rather incrassate straight or scarcely pitted walls. Sporophyte unknown. 

Tyre: La Palma, Costa Rica, altitude 1,500 meters, April 30, 1928, 
Valerio 148. 


The robust, interruptedly foliate stems, relatively broad costa with but a 
few remote teeth on the back, straight-walled upper leaf cells and the con- 
spicuous alar group filling the entire leaf base reflect a combination of char- 
acters that readily distinguish this species from D. frigidum. 


ScHLIEPHACKEA METERIOIDEs (R. S. Williams) Broth. 
La Palma, April 30, 1928, Valerio 12. 


DICRANOLOMA BRITTONAE Bartr. 
La Palma, April 30, 1928, Valerio 141. 


The above number is identical with the type collection from Cerros de 
Zurqui, but like that is absolutely sterile. Several points in the description 
of Dicranum Goudotii Hampe suggested a relationship with the Costa Rican 
moss; but no specimen of Hampe’s species could be located in the Mitten 
Herbarium at the New York Botanical Garden, and from the absence of any 
notes it seemed evident that Mitten’s description had been copied from the 
original source without any critical study of the type collection. Mr. H. 
N. Dixon has very kindly compared the two plants and reports as follows: 
“Compared with Dicranoloma Brittonae Bartr., D. Goudotit is shorter, with 
considerably denser foliation, leaves less crisped when dry; base narrower and 
also subula, which is much finer. Nerve 1} times as wide at base and ill 
defined. Upper cells smaller and less incrassate, as also are the alar cells. 
Subula not fragile, scarcely undulate when dry.” In the absence of any 
further particulars it would seem that D. Brittonae is specifically distinct, but 
whether it properly belongs in Dicranoloma, Dicranum, or Schliephackea is 
still an open question. The leaves are very similar to those of Schliephackea 
meterioides in outline and areolation, but the margin is only obscurely denticu- 
late above and the longer point is strongly spirally twisted when dry. 


LEUCOLOMA SERRULATUM Brid. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 112. 
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Fig. 1. A-K. Dicranum costaricense Bartr., sp. nov.—A, plant X 4; B, C, leaves X 
8; D, E, leaves with young male plants attached X 8; F, one side of leaf base X 56; G, 
leaf apex X 56; H, part of upper leaf blade X 300; I, cross-section of costa about mid-leaf 
X 300; J, K, mature male plants X 1}. 

L-R. Stenodictyon sericeum Bartr., sp. nov.—L, tip of branch X 8; M, N, leaves X 
23; O, leaf apex X 56; P, basal angle of leaf X 300; Q, R, plants X 14. 
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LEUCOBRYACEAE 
OcTOBLEPHARUM ALBIDUM (L.) Hedw. 
Pejivalle, Sept. 4, 1927, Valerio 47; San José, Jan. 20, 1928, Valerio 135; 
San Ignacio, Aug. 4, 1928, Valerio 158; Parismina, July 26, 1928, Valerio 
168. 


OcTOBLEPHARUM MITTENII Jaeg. 
Pejivalle, Sept. 4, 1927, Valerio 46. 


CALYMPERACEAE 
*SYRRHOPODON GAUDICHAUDII Mont. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 111. 


This species has been known from the West Indies and northern South 
America, but the above collection seems to be the first from Central America. 


SYRRHOPODON INCOMPLETUS Schwaegr. 
Pozo Azul de Pirris, C. H. Lankester. 
SyRRHOPODON LycopoprorpEs (Sw.) C. M. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 198. 


POTTIACEAE 
ANOECTANGIUM EUCHLORON (Schwaegr.) Mitt. 


Cervantes, June 30, 1928, Valerio 161; Cebadilla, Nov. 15, 1927, Valerio 
101; Piedra Blanca, Province of San José, Oct. 21, 1928, Valerio 175. 


*ANOECTANGIUM CONDENSATUM Schimp. 


Piedra Blanca, Province of San José, Oct. 21, 1928, Valerio 176. 
Previously known only from Mexico. 


Pseudosymblepharis Bartrami Thér. in litt., sp. nov. Fig. 2, J-Q. 


Dioicous. Antheridial flowers not seen. Plants in deep dense tufts, 
yellowish green above, brown below; stems about 2.5 cm. high, simple or 
sparingly branched, closely matted together in the lower half with reddish 
tomentum; leaves erect with crispate points when dry, erect-spreading with 
incurved points when moist, very fragile and mostly broken off about half 
way down, up to 5.5 or 6 mm. long, carinate, gradually narrowed to a linear- 
lanceolate point from an erect, ovate, lightly clasping base; costa relatively 
slender, 60-704 wide toward the base, tapering upward and short-excurrent, 
papillose on the ventral surface, nearly smooth on the back, in cross-section 
about mid-leaf showing a median row of 4 large guide cells with stereid bands 
on both sides and two large cells on the ventral surface; lower basal cells 
linear to rectangular, irregular, hyaline and smooth, gradually becoming 
narrower upward with thick pellucid walls, strongly pitted toward the costa, 
nearly straight toward the margins, gradually becoming shorter and papillose 
toward the top of the leaf base, several rows of elongated hyaline cells ex- 
tending upward on the margins but not forming a distinct border; upper leaf 
cells rounded-quadrate or transversely oval, obscure, rather incrassate, 
densely papillose on both sides. Sporophyte unknown. 
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Fig. 2. A-I. Leptodontium Valerianum Bartr., sp. nov.—A, moist plant X 3; B, C, D, 
leaves X 23; E, F, apices of leaves X 56; G, upper leaf cells and margin X 320; H, one 
side of leaf base and part of costa X 320; I, cross-section of costa about mid-leaf X 320. 

J-Q. Pseudosymblepharis Bartrami Thér., sp. nov.—J, moist plant X 3; K, leaf X 
8; L, broken leaf X 8; M, lower part of leaf X 23; N, apex of leaf X 106; O, upper 


leaf cells and margin X 320; P, part of cross-section of leaf about half-way down X 
320; Q, basal cells and margin X 320. 
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Type: On log, Cerros de Zurqui, northeast of San Isidro, Province of 
Heredia, Costa Rica, altitude 2,000-2,400 meters, March 3, 1926, Paul 
C. Standley 50701. 


According to M. Thériot this plant is distinguished from S. circinata 
(Schimp.) Broth., to which it was referred in the list of Mr. Standley’s Costa 
Rican mosses,® by the more erect leaves, especially when moist, the less 
conspicuously sheathing leaf base, which is very gradually narrowed upward, 
and the more slender nerve. These differences, stressed by M. Thériot, have 
been verified by a further study of the material and may be supplemented 
by the brittle quality of the leaf points, which is so marked that in most of the 
plants only a few entire leaves can be found. 


*PsEUDOSYMBLEPHARIS CIRCINATA (Schimp.) Broth. 
Piedra Blanca, Province of San José, Oct. 21, 1928, Valerio 176a. 


In contrast with the preceding collection these plants, segregated from the 
tufts of Anoectangium condensatum, no. 176, are identical with specimens 
from Mexico and Jamaica. 


Leptodontium Valerianum Bartr., sp. nov. Fig. 2, A-I. 


Dioicous? Antheridial flowers unknown. Plants slender, in compact 
tufts, yellowish green above, pale brown below. Stems about 2.5 cm. long, 
erect or ascendent, branched from near the base, sparingly radiculose below 
and rather densely matted with reddish tomentum in the lower third; leaves 
about 2 mm. long, incurved-crispate when dry, flexuose-spreading when 
moist, linear-lanceolate, carinate; margin flat, crenulate with projecting 
papillae, denticulate below, coarsely and irregularly serrate in the upper half; 
costa about 60u wide just above the base,. tapering upward and percurrent 
or ending just below the apex, in cross-section near the middle showing a 
median row of about 6 large cells with stereid bands above and below, the 
outer layer of cells on both sides clearly differentiated: upper leaf cells 
rounded, 7-8 in diameter, thin-walled, papillose and rather obscure, toward 
the base oblong, about 20u long by 5u wide, with more incrassate, pellucid 
walls, shorter and subquadrate toward the margins. Sporophyte unknown. 

Tyre: Piedra Blanca, Province of San José, Costa Rica, altitude 2,400 
meters, Oct. 9, 1927, Valerio 86. 


The narrow, plane-margined leaves, coarsely serrate in the upper half, 
readily distinguish this plant from L. filescens (Hampe) Mitt. In gross 
appearance it suggests Hymenostylium curvirostre, but under a microscope 
or even with a hand lens the strongly serrate leaf margin is, of course, very 
distinctive. In the absence of fruiting plants the element of uncertainty 
with regard to the generic position of the species is ever-present, but its 
affinities are certainly more clearly with Leptodontium than with any of the 
allied genera. Professor Valerio has shown a welcome interest in the mosses 
of Costa Rica and it is a privilege to be able to associate his name with this 
unique plant. 


5 Loc. cit. 74. 
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LEPTODONTIUM SUBGRACILE Ren. & Card. 
Voledn de Barba, July, 1926, Valerio 27; Voledn de Barba Aug. 14, 1927, 
Valerio 117. 
LEPTODONTIUM ULOCALYX (C. M.) Mitt. 
Volcdn de Barba, June 23, 1926, Valerio 21. 


HyYopuiLa TORTULA (Schwaegr.) Hampe. 
Cebadilla, Nov. 15, 1927, Valerio 21. 


*DipYMODON cAMpPyLocarPus (C. M.) Broth. 
Piedra Blanca, Province of San José, Oct. 9, 1927, Valerio 90. 


*BARBULA COSTARICENSIS Ren. & Card. 
Piedra Blanca, Province of San José, Oct. 9, 1927, Valerio 90a. 


FUNARIACEAE 
FUNARIA CALVESCENS Schwaegr. 


Escazti, Valerio 42, 43; San José, July 31, 1927, Valerio 45; Pejivalle 
Sept. 4, 1927, Valerio 50; Guarco, Province of Cartago, Rubén Torres Rojas 
259. 


SPLACHNACEAE 
*TAYLORIA Moritziana C. M. 
La Palma, April 30, 1928, Valerio 142. 


BRYACEAE 
*ORTHODONTIUM PELLUCENS (Hook.) Bry. Eur. 


La Palma, April 30, 1928, Valerio 137, 138; El Gallito, Province of Heredia, 
Oct. 28, 1928, Valerio 197. 


The distribution of this genus is typically austral and Prof. Valerio’s 
collections add a new and interesting element to the Costa Rican moss flora. 
The species has been collected previously in Colombia and Ecuador. 


WEBERA PAPILLOSA (C. M.) Broth. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 187. 


BRACHYMENIUM SPATHULIFOLIUM Ren. & Card. 
Tablazo, July 27, 1927, Valerio 39. 


BRACHYMENIUM sysTyLium (C. M.) Jaeg. 
Voledin de Barba, July 27, 1926, Valerio 21; Piedra Blanca, Province of 
San José, Oct. 21, 1928, Valerio 180. 
*BRACHYMENIUM BARBAE-MONTIS Ren. & Card. 
Cebadilla, Nov. 15, 1927, Valerio 100. 
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ACIDODONTIUM MEGALOCARPUM (Hook.) Ren. & Card. 
Volcan de Irazi, May, 1928, C. H. Lankester. 


*BRYUM CORONATUM Schwaegr. 
Pozo Azul de Pirris, C. H. Lankester. 


BRYUM ARGENTEUM L. 
San José, Oct. 30, 1927, Valerio 99. 


BrRYUM ROSULICOMA Ren. & Card. 
Volcén de Barba, Sept. 5, 1926, Valerio 32; Piedra Blanca, Province of 
San José, Oct. 21, 1928, Valerio 171. 
RHIZOGONIACEAE 
Rx1zoGontum Lrnpie1 Hampe. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 110. 


RHIZOGONIUM SPINIFORME (L.) Bruch. 
La Palma, April 30, 1928, Valerio 143. 


AULOCOMNIACEAE 
LEPTOTHECA COSTARICENSIS Thér. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 183. 


BARTRAMIACEAE 
*BREUTELIA JAMAICENSIS (Mitt.) Broth. 
Piedra Blanca, Oct. 9, 1927, Valerio 88. 


BREUTELIA TOMENTOSA (Sw.) Schimp. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 115; Piedra Blanca, 
Oct. 21, 1928, Valerio 172. 
ORTHOTRICHACEAE 
MACROMITRIUM APICULATUM (Hook.) Brid. 
Orrabal, Province of Cartago, July 15, 1927, Rubén Torres Rojas 250; 
Guarco, Province of Cartago, Sept. 15, 1927, Rubén Torres Rojas 253. 
MACROMITRIUM CIRRHOSUM (Hedw.) Brid. 

Cartago, Aug. 20, 1927, Rubén Torres Rojas 258; Tablazo, Oct. 30, 1927, 
Valerio 97; Tablazo, Jan. 18, 1928, Valerio 127; Reventazén, C. H. Lankester. 
Macromitrium Tonpuzi Ren. & Card. 

Volcan de Barba, July 9, 1926, Valerio 25. 


MACROMITRIUM SUBCIRRHOSUM C. M. 


Volcan de Barba, July, 1926, Valerio 33; El Gallito, Province of Heredia, 
Dec. 20, 1927, Valerio 106. 
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MACROMITRIUM PALMENSE R. S. Williams 
Volcan de Barba, June 26, 1926, Valerio 2. 


MACROMITRIUM LONGIFOLIUM (Hook.) Brid. 
La Hondura, June 5, 1926, Valerio 15. 


MICROMITRIUM LAMPROCARPUM (C. M.) Par. 
San Ignacio, April 3, 1928, Valerio 150; San Marcos, June 17, 1927, Valerio 
44; Cervantes, June 30, 1928, Valerio 160. 
HELICOPHYLLACEAE 
*HELICOPHYLLUM TORQUATUM (Hook.) Brid. 
Cebadilla, Nov. 15, 1927, Valerio 103. ! 


| 
| 
| 


RHACOPILACEAE 
RHACOPILUM TOMENTOSUM (Sw.) Brid. 
San José, Oct. 12, 1927, Valerio 83a. 


PRIONODONTACEAE 
PRIONODON LUTEOVIRENS (Tayl.) Mitt. 
Volein de Barba, July 14, 1927, Valerio 54, 66. 


PRIONODON FUSCOLUTESCENS Hampe. 

El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 108; Volcén de 
Barba, July 29, 1926, Valerio 26. 

PRIONODON DENSUuS (Sw.) C. M. 

La Palma, June 5, 1926, Valerio 16; Cerro de Gallito, June, 1926, Valerio 
7; Voledn de Barba, July, 1926, Valerio 50; El Gallito, Province of Heredia, 
Dee. 20, 1927, Valerio 109, 124. ; 

PRIONODON DENSUS (Sw.) C. M. var. MexicaNnus (Thér.) Bartr. 


La Carpintera, June, 1926, Valerio 1; Voledn de Barba, May 9, 1926, 
Valerio 51. 


PTEROBRYACEAE | 
PTEROBRYOPSIS MEXICANA (Schimp.) Fleisch. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 105. 


PTEROBRYUM DENSUM (Schwaegr.) Hsch. 


La Palma, Valerio 26; El Gallito, Province of Heredia, Dec. 20, 1927, 
Valerio 118. 


METEORIACEAE 
*SQUAMIDIUM LEUCOTRICHUM (Tayl.) Broth. 


Voledn de Barba, July 9, 1926, Valerio 25; Tablazo, July 27, 1927, Valerio 
55. 
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The above numbers are identical with Tiirckheim 7141 from Guatemala, 
and also with a collection from Guadeloupe by Pére Duss under the name of 
Pilotrichella longipila Schimp. There is apparently nothing to separate the 
latter plant from S. leucotrichum and it would seem, therefore, that Schimper’s 
name should be reduced to synonymy. 


PILOTRICHELLA RIGIDA (C. M.) Besch. 
Pejivalle, Sept. 4, 1927, Valerio 77. 


PILOTRICHELLA PULCHELLA Schimp. 

La Carpintera, Valerio 5; San Ignacio, Aug. 4, 1928, Valerio 163; El 

Gallito, Province of Heredia, Dec. 20, 1927, Valerio 122. 
PILOTRICHELLA FLEXILIS (Sw.) Jaeg. 

Voledn de Barba, June, 1926, Valerio 6; Piedra Blanca, Oct. 9, 1927, 
Valerio 89; Tablazo, Jan. 18, 1928, Valerio 129, 132; Cervantes, June 30, 
1928, Valerio 162; Voledin de Barba, July 14, 1927, Valerio 69. 

PAPILLARIA NIGRESCENS (Sw.) Jaeg. 

Parismina, July 26, 1928, Valerio 166. 


PaprLuaRiA Deppet (Hsch.) Jaeg. 
San Ignacio, April 3, 1928, Valerio 152. 


PaPILLARIA IMPONDEROSA (Tayl.) Broth. 

Volcan de Barba, July 29, 1926, Valerio 33. 

A careful comparison of the series of Costa Rican collections with the type 
material of P. imponderosa (Tayl.) Broth., from Ecuador, fails to reveal any 
tangible or constant distinctions in leaf characters, and there is no doubt in 
my mind that P. oerstediana (C. M.) Jaeg. should, as suggested by Mr. R. S. 
Williams,* be reduced to a synonym ‘of this species. 

METEORIOPSIS PATULA (Sw.) Broth. 

Pejivalle, Sept. 4, 1927, Valerio 75. 


PHYLLOGONIACEAE 
PHYLLOGONIUM FULGENS (Sw.) Brid. var. GRacILE Ren. & Card. 
La Palma, Valerio 11; San Ignacio, April 3, 1928, Valerio 151. 


PHYLLOGONIUM ViscosuM (Beauv.) Mitt. 
Voledn de Barba, July, 1926, Valerio 53; La Palma, June, 1926, Valerio 4. 


NECKERACEAE 
CALYPTOTHECIUM TURGESCENS Broth. & Thér. 


El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 121; Piedra Blanca, 
Oct. 9, 1927, Valerio 85. 


* Bull. N. Y. Bot. Gard. 6: 240. 1909. 
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POROTRICHUM LONGIROSTRE (Hook.) Mitt. 
Volcan de Barba, July 14, 1927, Valerio 61. 


LEMBOPHYLLACEAE 
*POROTRICHODENDRON SUBSTOLONACEUM (Besch.) Broth. 
Volcan de Barba, July 14, 1927, Valerio 64. 


HOOKERIACEAE 
*LESKEODON PUSILLUs (Mitt.) Broth. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 185, 195. 
This genus is well represented in the Antilles and a single species has been 
described from Mexico, but the present collections seem to establish the 
first record for Central America. 


CYCLODICTYON RUBRISETUM (Mitt.) Broth. 
Volcan de Barba, Sept. 5, 1926, Valerio 52. 


HooKERIOPSIS SUBFALCATA (Hampe) Jaeg. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 189. 


HooKkeEriopsis FALCATA (Hook.) Jaeg. 
El Gallito, Province of Heredia, Dec. 20, 1927, Valerio 116. 


Hookertopsis crispa (C. M.) Jaeg. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 200. 


Stenodictyon sericeum Bartr., sp. nov. Fig. 1, L-R. 


Dioicous? No antheridial flowers found. Plants in thin, silky, lustrous 
mats, yellowish green; stems creeping, up to 2.5 cm. long, irregularly branched, 
showing dark red through the delicate leaves when moist, sparingly radiculose 
in the older parts, about 1 mm. wide with the rather flattened leaves; leaves 
erect-spreading, oblong-lanceolate, up to 1.6 mm. long, concave, lightly 
plicate, rather gradually narrowed to an almost capillary, entire or remotely 
denticulate, flexuose hair point; margin plane below, usually strongly inflexed 
at the base of the acumen, entire below the point; costae double, faint, ending 
a little above the middle, smooth on back; leaf cells elongate, prosenchy- 
matous, smooth, somewhat more lax toward the base, usually a single row of 
short irregular brownish cells at the insertion. Sporophyte unknown. 

Type: La Palma, Costa Rica, altitude 1,500 meters, April 30, 1928, 
Valerio 146. 

This species is clearly distinguished from S. nitidum (Mitt.) Jaeg., of 
Ecuador, by the more slender stems and the long hair points of the leaves. 
The latter character and the essentially entire leaves serve to distinguish it 


equally clearly from S. saxicola R. 8. Williams, of Bolivia. 


HARPOPHYLLUM AUREUM (Beauv.) Spruce 
La Palma, June, 1926, Valerio 20; La Palma, April 30, 1928, Valerio 140. 
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HYPNELLA PILIFERA (Hook. & Wils.) Jaeg. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 199. 


HYPOPTERYGIACEAE 
HyYPpoPTeRYGIUM TAMARISCI (Sw.) Brid. 
Tablazo, Jan. 18, 1928, Valerio 130; El Gallito, Province of Heredia, Oct. 
28, 1928, Valerio 188. 
FABRONIACEAE 
*FABRONIA POLYCARPA Hook, 
San José, Oct. 12, 1927, Valerio 82. 


THUIDIACEAE 
RAvUIA SUBCATENULATA (Schimp.) Broth. 
Piedra Blanca, Oct. 21, 1928, Valerio 170. 


*HAPLOHYMENIUM TRISTE (Ces.) Kindb. 
Piedra Blanca, Province of San José, Oct. 21, 1928, Valerio 178. 


Although this species has a rather cosmopolitan distribution it was surpris- 
ing to find it among Professor Valerio’s collections, since it had not been 
known previously from regions south of the eastern United States. 


THUIDIUM MIRADORICUM Jaeg. 
La Palma, June, 1926, Valerio 14. 


THUIDIUM DELICATULUM (Dill., L.) Mitt. 
San Marcos, June 17, 1927, Valerio 72; El Gallito, Province of Heredia, 
Oct. 21, 1928, Valerio 192. 
THUIDIUM ANTILLARUM Besch. 
Voledin de Barba, July 9, 1926, Valerio 24. 


AMBLYSTEGIACEAE 
PLATYHYPNIDIUM AQUATICUM (Hampe) Fleisch. 
San José, Jan. 20, 1928, Valerio 134. 


BRACHYTHECIACEAE 
BRACHYTHECIUM COSTARICENSE Ren. & Card. 
Tablazo, Jan. 18, 1928, Valerio 126; Cerros de Candelaria, Aug. 15, 1926, 
Valerio 41, 46. 
Pievuropus BonpLaNnpi! (Hook.) Broth. 
E] Gallito, Province of Heredia, Oct. 28, 1928, Valerio 186. 
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ENTODONTACEAE 
*ERYTHRODONTIUM SQUARROSUM (C. M.) Par. 
Piedra Blanca, Province of San José, Oct. 21, 1928, Valerio 174. 
The short, cochleariform leaves, nearly as broad as long, and the squarrose 


recurved points of the outer perichaetial leaves refer this collection to E. 
squarrosum, of South America, rather than to E. teres, of Mexico. 


ERYTHRODONTIUM LONGISETUM (Hook.) Par. 


Cerros de Candelaria, Aug. 15, 1926, Valerio 46a; Volcdn de Barba, June 
26, 1926, Valerio 22; San José, July 31, 1927, Valerio 52; San José, Oct. 12, 
1927, Valerio 83; Cartago, Aug. 20, 1927, Rubén Torres Rojas 260, 261. 


*ERYTHRODONTIUM SUBDENSUM Broth. & Thér. 
Piedra Blanca, Province of San José, Valerio 177. 


*ENTODON ERYTHROPUS Mitt. 


“La Justa,” San Vincent, Valerio 13; Piedra Blanca, Oct. 9, 1927, Valerio 
84; San Ignacio, Aug. 4, 1928, Valerio 164; Cerros de Candelaria, Aug. 15, 
1926, Valerio4la. ~ 


*ENTODON PALLESCENS (C. M.) Mitt. 
Piedra Blanca, Oct. 9, 1927, Valerio 84a. 


SEMATOPHYLLACEAE 
RHAPHIDORRHYNCHIUM Linpiai (Hampe) Broth. 
El Gallito, Province of Heredia, Oct. 28, 1928, Valerio 182. 


So far as I can see, this species is indistinguishable from R. obliquerostratum 
(Mitt.) Broth., in which case Hampe’s name, being the older, has priority. 


SEMATOPHYLLUM CAESPITOSUM (Sw.) Mitt. 
Cerros de Candelaria, Aug. 15, 1926, Valerio 27. 


*SEMATOPHYLLUM LOXENSE (Hook.) Mitt. 


Reventazén, C. H. Lankester; Pozo Azul de Pirris, C. H. Lankester; Piedra 
Blanca, Oct. 21, 1928, Valerio 173; Tablazo, Jan. 18, 1928, Valerio 133; 
Tablazo, Oct. 30, 1927, Valerio 93. 


*SEMATOPHYLLUM GALIPENSE (C. M.) Mitt. 
Tablazo, Oct. 30, 1927, Valerio 96; Cervantes, June 30, 1928, Valerio 169. 
After carefully comparing the Costa Rican collections referred to this and 
the two preceding species I am inclined to think that no specific lines can 
be drawn with any degree of satisfaction. The extremes, with the broadly 
ovate, short-pointed leaves of S. caespitosum at one end, and the oblong- 
ovate, more or less long-acuminate leaves of S. galipense, with longer areola- 
tion, at the other end, are surely well enough marked; but the intermediate 
forms, often on the same plant, seem to preclude any practical distinctions. 








Tiana et em ey re 





t 


26 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 19, No. 1 


Brotherus has, by implication, suggested a similar thought by ignoring S. 
loxense, S. galipense, and several other closely related types in the second 
edition of Die Pfllanzenfamilien, and there is little doubt that a critical revision 
of this group, with a large series of collections for comparison, will be necessary 
before the real relationship and value of the various forms can be cleared up. 
*SEMATOPHYLLUM COCHLEATUM (Broth.) Broth. 


Pejivalle, Sept. 4, 1927, Valerio 49. 


ACROPORIUM PUNGENS (Sw.) Broth. 
Reventaz6n, C. H. Lankester; La Palma, April 30, 1928, Valerio 139. 


TAXITHELIUM PLANUM (Brid.) Mitt. 
Pozo Azul de Pirris, C. H. Lankester. 


HYPNACEAE 
HYPNUM POLYPTERUM Mitt. 


Voleén de Barba, July 29, 1926, Valerio 31, 32, 36; Cervantes, June 30, 
1928, Valerio 159. 


*CTENIDIUM MALACODES C. M. 
La Palma, April 30, 1928, Valerio 144. 


IsOPTERYGIUM CYLINDRICARPUM Card. 
Cerros de Candelaria, Aug. 15, 1926, Valerio 43. 


MICROTHAMNIUM THELISTEGUM (C. M.) Mitt. 
El Gallito, Dec. 20, 1927, Valerio 123, 


MICROTHAMNIUM REPTANS (Sw.) Mitt. 
Tablazo, Oct. 30, 1927, Valerio 95; El Galiito, Dec. 20, 1927, Valerio 123. 


MICROTHAMNIUM LEHMANNII Besch. 
San Ignacio, April 3, 1928, Valerio 153; La Palma, April 30, 1928, Valerio 
136. 
MICROTHAMNIUM MINUSCULIFOLIUM C. M. 


La Palma, April 30, 1928, Valerio 147. 
MIcROTHAMNIUM LANGspoRFiI (Hook.) Mitt. 
Cerros de Candelaria, Aug. 15, 1926, Valerio 42. 


POLYTRICHACEAE 
CATHARINAEA HIRTELLA Ren. & Card. 
El Gallito, Oct. 28, 1928, Valerio 193. 
CATHARINAEA UNDULATIFORMIS (Ren. & Card.) Broth. 
Tablazo, July 27, 1927, Valerio 35. 
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*PoOGONATUM BARBANUM Ren. & Card. 
Tablazo, July 27, 1927, Valerio 38; Tablazo, Oct. 30, 1927, Valerio 104. 


POGONATUM ROBUSTUM Mitt. 
Volein de Barba, June 22, 1926, Valerio 10, 14. 


*POGONATUM TORTILE (Sw.) Beauv. 
La Palma, July 24, 1926, Valerio 24. 


POLYTRICHUM ANTILLARUM Rich. 


Cerros de Candelaria, Aug. 15, 1926, Valerio 31; La Hondura, June 5, 
1926, Valerio 5. 
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